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IC. *WPia>ifiFfi7>T:M*. y^>K^u-><7)® 
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wsjifcVfTftairtiefc^rBttaFti*^*^. ^o>- 

«S*<BSSSleBffl*4xTffifEy7>K^U->lcfi»* 

mEy^>K^u->ias«*-r«jHi»*T-fct«A. 
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SCDr^SS^LT^lr^^^^lC. ±IBL*:StTg 

<D*&m^i itnffl^*&mmT3<t^®ffi$i±f-KcDm 

6lii»F^T>-x^<DVSWR<Da^a^tt^fey. 0 

l^Tl5t^^2^^?*^^^®^sl^<n^:o-cfcy. vsw 

Rtf3VLTtteZ>tt#mt1fo2 7%4,<Dfi^^$^* 
C<t^<t?^^o CKDcfcdl^ *^^<Dm2CD5£FlT> 
-r^li^S^T-1 fc«fc^Il^l^2 £*ffifttt« 

[0 0 2 4] itBL^^B^Ic^^ffiFlT^^r^-CD 

isasrM fc*i*i*«i»tisa*^2 tftmm&nm*3 

CD* £^T. lFM7>ft(Dtelt^1 

ztzfriz^ &mm*iti&xfnmm&nmi : '2t*\>mm 

u->6CD^@(3g^r^<t^ir. x^c— 9-<D±®lcl 
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t >ri-<D&nm* i fc (*hm&$&s3§t- 2 * 

*SSm^3(D&7lc¥gfJtf>£3*£. ^^>K^u~>6ic 
*f L r 3Mri ::*!}$ l m if & - <t tfv # 6 o 

[0 0 2 5] *&m^a 1 lC*t[SjLT^> K^L/ 

-r&o zzizimjLx. mnmzwtiitzmmRtoi-m&o) 
r*tfL-*z>o fit, ^m{*(DT®tc^®ffia)^jis^ 

<d& f 127 >^ * mtfi-t % & 5 IZ L X & IK 

[0 0 2 6] ±fBiftELfc**ffl<D!g1 (D2Fi7>f 
^(CfclvCli. S«®«:5<hiaS^a 1 a 1 - 

dl*&]0. 0 3 5 2 A o£a?*vri*6J&<, C0l$a1 
- d £ /n°7 £ Lfr®<7>SSilW^te<D&<b£ ■ 9 fe 

£tf01 OIC^-To 09 (a) li. S$8^*5£t&m£ 
a 1 a 1 -d££)0. 0 2 A o <h: L*:f&(Di£ F 

I27>^(7M >tf-^>Xt$tt^^-rx 5Aft- h 
"Cfey. 09 (b) l*^0)VSWR(DS»a^1±*^L 
t^§„ 09 (a) (b) Z&m-f&t. VSWRIite 30 

[0027] o (a) it. m&mft5t&n& 

a 1 <t(7)fi£a 1 -d££lO. 052Aot L/rKS<DjS* 
F^T>^CD-f>e— ?>X^1iJ^tX = Xft- 
hT?&y. 010 (b) l**(DVSWR(DJi&»*#te£ 
^LTl*<&o 01 0 (a) (b) £#B3-r£<h. VSW 
RI*i&lSElC^t>r 2^*tl^<®fSjli/J^< . VSWR*< 

3iuT(Dit^tfl;LN 0 ^/c. 07iz^-r-<>e— so 40 

*,&<bLTl^ 0 ±lB^^*ttfc«)0. 0 3 5 2 A o t 
£ tlTl^&mm& 5 t&n& a I «i:(Dl^a 1 -d 

it. 09£0i oiZ7ji-?m&<Dr$<D&mt £*irfcy. 

09 £01 oicjF-rit^ e fct;ciixit^^t>tLTt> 
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HlrtStiT. &S£T£2*(Dfc&Bi^££^>K 
3f > it ¥ft #® rtlc l^T Htt-T £ £ ? ic L fc H* 

co-c. i^^sasn? a< 2 ^ $ ti^ c ^ is < Es^tts 
zjxDte&nmTtitm&ztiTi^&v. n^m 

[0®<7)ffim^St^] 

[01] *&w<D&Fm7>Ti-<DmM<Drfim\zt$ifz> 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A reverse female mold antenna with which element length of said inside passive 
element is characterized by being made longer than element length of said electric supply 
element while having the following and making almost equal element length of said electric supply 
element and said outside passive element. An electric supply element in which the end was 
crooked in an abbreviation perpendicular toward said ground plane, and the electric supply 
section was formed while being crooked in a field of a ground plane, and an parallel field by which 
predetermined gap isolation was carried out An outside passive element which the end was 
crooked in an abbreviation perpendicular, and connected with said ground plane too hastily, and 
predetermined gap isolation was carried out from said electric supply element, and has been 
arranged on the outside at abbreviation parallel while being crooked in a field of said ground 
plane, and an parallel field by which predetermined gap isolation was carried out An inside 
passive element which the end was crooked in an abbreviation perpendicular, and connected with 
said ground plane too hastily, and predetermined gap isolation was carried out from said electric 
supply element, and has been arranged at abbreviation parallel at the inside while being crooked 
in a field of said ground plane, and an parallel field by which predetermined gap isolation was 
carried out A short circuit element which is arranged at an abbreviation perpendicular at said 
ground plane, and short-circuits between a predetermined location of said electric supply 
element, and said ground plane 

[Claim 2] A reverse female mold antenna according to claim 1 characterized by being crooked so 
that it may be miniaturized, when a tip where said inside passive element was opened wide is 
crooked toward a tip where said electric supply element was opened wide. 



[Translation done.] 
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1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the small reverse 

female mold antenna which can be operated in a large frequency band. 

[0002] 

[Description of the Prior Art] Since it will be in the attachment condition projected from a side 
wall, a ceiling, etc. of the interior of a room or premises about the dipole method antenna and the 
monopole antenna, the fine sight was to be spoiled as antennas, such as disaster prevention 
wireless currently used in the interior of a room, underground, etc., yard wireless, and mobile 
wireless, although the dipole method antenna, the monopole antenna, etc. were used 
conventionally. In order to solve this, the antenna of a low-profile plane mold is proposed. As this 
plane type of an antenna, the reverse female mold antenna indicated by JP,8-78943,A and JP,8- 
250925,A is known, and the configuration of that example is shown in drawing 1 1 (a). 
[0003] The electric supply element 101 of the shape of L character which predetermined gap 
isolation of the reverse female mold antenna shown in this drawing was carried out on the ground 
plane 106 made into the magnitude of infinity equivalent and this ground plane 106, and has been 
arranged in parallel, and the passive element 102,103 of the two shape of L character arranged 
at the both sides of the electric supply element 101 are formed. The end of the electric supply 
element 101 is perpendicularly crooked in a ground plane 106 side, the tip is made into the 
electric supply section 104, and the other end is opened wide, furthermore, the short circuit 
which short-circuits the predetermined location c near the crookedness location of the electric 
supply element 101 with a ground plane 106 — the conductor 105 is formed. Moreover, the end 
of two passive elements 102,103 was crooked perpendicularly, the tip has connected it with the 
ground plane 106 too hastily, and the other end is opened wide. 

[0004] Although not illustrated by a points of a ground plane 106, the through tube is formed, the 
coaxial plug which is not illustrated into the portion of this through tube fixes, that outer 
conductor is connected to the surrounding ground plane 106 of a through tube, and that inner 
conductor is connected at the tip at which the electric supply element 101 was crooked. When 
setting wavelength of working heart frequency to lambda, the overall length of the electric supply 
element 101, i.e., length a-e from a points which are the ends at which the electric supply 
element 101 was crooked to e points which are the open ends at a tip, is set to about 
1/4lambda. Moreover, length a'-e' of the overall length of two passive elements 102,103 is 
similarly set to about 1/4lambda. moreover, a points and a short circuit — feeding point 
impedance can be adjusted by adjusting length a-d to d points in which a conductor 105 is 
formed. 

[0005] The electrical characteristics of such a reverse female mold antenna of a configuration 
are shown in drawing 1 1 (b), (c), and (d). Drawin g 1 1 (b) is the frequency characteristic of VSWR 
(voltage standing wave ratio), drawing 1 1 (c) is the radiation pattern of the horizontally- 
polarized-wave component of a phi= 0-degree field, and a vertically-polarized-wave component, 
and drawing 1 1 (d) is the radiation pattern of the horizontally-polarized-wave component of a 
phi= 90-degree field, and a vertically-polarized-wave component. In addition, the test frequency 
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in drawing 1 1 (c) and (d) is made into the test frequency of 1.02fo when setting layout frequency 
to fo, the vertically-polarized-wave component is shown by the continuous line in this drawing, 
and the horizontally-polarized-wave component is shown by the dashed line. As shown in 
drawing 1 1 (b), the reverse female mold antenna of a configuration of being shown in drawing 1 1 
(a) shows broadband nature, and, as for two or less fractional bandwidth, VSWR becomes about 
20% to frequency fo. Moreover, in respect of phi= 0 degree, a horizontally-polarized-wave 
component is not emitted, but only the vertically-polarized-wave component is emitted, a 
vertically-polarized-wave component inclines to a ground plane 106, and comes to be emitted, 
and a horizontally-polarized-wave component comes to be emitted upwards in pbi= 90-degree 
side. 
[0006] 

[Problem(s) to be Solved by the Invention] Since a fractional bandwidth is carried out 20%, the 
reverse female mold antenna shown in drawing 1 1 (a) becomes possible [ using it also for the 
portable telephone of which broadband nature is required ]. However, since the electric supply 
element 101 and two passive elements 102,103 are made into the gestalt extended in the shape 
of a straight line, the configuration of a reverse female mold antenna will become large. 
Therefore, there was a trouble that a configuration was too large in carrying in the portable 
telephone with which especially a miniaturization is demanded. Then, it can consider making the 
electric supply element 101 and two passive elements 102,103 crooked in the field which is 
parallel to a ground plane 1 06 as a way method which solves this. The configuration of a reverse 
female mold antenna based on such an idea is shown in drawing 12 (a). 

[0007] The reverse female mold antenna shown in drawing 12 (a) consists of an electric supply 
element 111 for which predetermined gap isolation is carried out on the ground plane 1 1 6 made 
into the magnitude of infinity equivalent, and this ground plane 1 16, it is arranged in parallel, and 
that end section was perpendicularly crooked to the ground plane 1 1 6, and two passive elements 
1 12,1 13 arranged at the both sides of the electric supply element 111. The end of the electric 
supply element 1 1 1 is perpendicularly crooked in a ground plane 1 1 6 side, the tip is made into 
the electric supply section 1 1 4, a horizontal level is crooked so that it may illustrate by two 
places in the field which is parallel to a ground plane 116, and the other end is opened wide, 
furthermore, the short circuit which short-circuits the predetermined location c near the 
crookedness location of the electric supply element 111 with a ground plane 116 — the 
conductor 1 1 5 is formed. 

[0008] Moreover, the end of two passive elements 1 12,1 13 was crooked perpendicularly, the tip 
has connected it with the ground plane 106 too hastily, a horizontal level is crooked so that it 
may illustrate by one place or two places in the field which is parallel to a ground plane 1 1 6, and 
the tip is opened wide. In this case, two crooked passive elements 1 12,1 13 come to be arranged 
in parallel with the crooked electric supply element 1 11. Since it considers as the same 
configuration as the reverse female mold antenna shown in drawing 1 1 (a), the electric supply 
structure of this reverse female mold antenna is omitted. When setting wavelength of working 
heart frequency to lambda, the overall length of the electric supply element 111, i.e., length a-e 
from a points which are the ends at which the electric supply element 1 1 1 was crooked to e 
points which are the open ends at a tip, is set to about 1/4lambda. Moreover, length a'-e' of the 
overall length of two passive elements 1 12,1 13 is similarly set to about 1/4lambda. moreover, a 
points and a short circuit — feeding point impedance can be adjusted by adjusting length a-d to 
d points in which a conductor 1 1 5 is formed. 

[0009] The electrical characteristics of such a reverse female mold antenna of a configuration 
are shown in drawin g 12 (b), (c), and (d). Drawing 12 (b) is the frequency characteristic of VSWR 
(voltage standing wave ratio), drawing 12 (c) is the radiation pattern of the horizontally- 
polarized-wave component of a phi= 0-degree field, and a vertically-polarized-wave component, 
and drawing 12 (d) is the radiation pattern of the horizontally-polarized-wave component of a 
phi= 90-degree field, and a vertically-polarized-wave component. In addition, the test frequency 
in drawing 12 (c) and (d) is made into the test frequency of l.lfo when considering as the layout 
frequency fo, the vertically-polarized-wave component is shown by the continuous line in this 
drawing, and the horizontally-polarized-wave component is shown by the dashed line. As shown 
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' n drawing 12 (b), a clock frequency band comes to be carried out for the reverse female mold 
antenna of a configuration of being shown in drawing 12 (a) in low-pass and a high region for 2 
minutes. Moreover, in respect of phi= 0 degree, a horizontally-polarized-wave component is 
emitted a little, and a vertically-polarized-wave component inclines and is emitted. However, gain 
becomes small and the gain especially over a horizontally-polarized-wave component is small. 
Furthermore, in respect of phi= 90 degrees, a horizontally-polarized-wave component is emitted 
a little like phi= 0-degr6e side, and a vertically-polarized-wave component inclines and is 
emitted. However, gain becomes small and the gain especially over a horizontally-polarized-wave 
component is small. 

[0010] Since the electric supply element 111 and two passive elements 112,113 are crooked in 
the field parallel to a ground plane, the reverse female mold antenna shown in drawing 12 (a) can 
be used as a small reverse female mold antenna. However, since a clock frequency band will be 
carried out for 2 minutes, it had the problem that broadband nature could not be obtained. Then, 
even if this invention is small, it aims at offering the reverse female mold antenna which has 
broadband nature. 
[0011] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, a reverse 
female mold antenna of this invention While being crooked in a field of a ground plane, and an 
parallel field by which predetermined gap isolation was carried out While being crooked in an 
electric supply element in which the end was crooked in an abbreviation perpendicular toward 
said ground plane, and the electric supply section was formed, a field of said ground plane, and 
an parallel field by which predetermined gap isolation was carried out An outside passive element 
which the end was crooked in an abbreviation perpendicular, and connected with said ground 
plane too hastily, and predetermined gap isolation was carried out from said electric supply 
element, and has been arranged on the outside at abbreviation parallel, While being crooked in a 
field of said ground plane, and an parallel field by which predetermined gap isolation was carried 
out An inside passive element which the end was crooked in an abbreviation perpendicular, and 
connected with said ground plane too hastily, and predetermined gap isolation was carried out 
from said electric supply element, and has been arranged at abbreviation parallel at the inside. 
While being arranged at an abbreviation perpendicular at said ground plane, having a short circuit 
element which short-circuits between a predetermined location of said electric supply element, 
and said ground plane and making almost equal element length of said electric supply element 
and said outside passive element Element length of said inside passive element is made longer 
than element length of said electric supply element. 

[0012] Moreover, in the above-mentioned reverse female mold antenna, when a tip where said 
inside passive element was opened wide is crooked toward a tip where said electric supply 
element was opened wide, it may be crooked so that it may be miniaturized. 

[0013] Since according to such this invention the length of a passive element located inside was 
lengthened when an electric supply element and two passive elements were made to be crooked 
in a field parallel to a ground plane, it can consider as a reverse female mold antenna which has 
broadband nature, without carrying out a clock frequency band for 2 minutes. Moreover, since an 
electric supply element and two passive elements are crooked, they can be used as a small 
reverse female mold antenna. 
[0014] 

[Embodiment of the Invention] The 1st example of a configuration of the gestalt of operation of 
the reverse female mold antenna of this invention is shown in drawin g 1 (a) and (b). However, 
drawing 1 (a) is the perspective diagram of the 1st reverse female mold antenna of this invention, 
and drawing 1 (b) is the plan of the 1st reverse female mold antenna of this invention. The 
reverse female mold antenna shown in these drawings consists of a ground plane 6 made into the 
magnitude of infinity equivalent, an electric supply element 1 arranged on this ground plane 6, 
and the inside passive element 2 and the outside passive element 3 which have been arranged at 
the both sides of the electric supply element 1, respectively. The electric supply element 1 
consists of vertical section a1-b1 made into the abbreviation perpendicular to the ground plane 
6, and horizontal level bl-fl-gl-el which were crooked. Moreover, the inside passive element 2 
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consists of vertical section a2-b2 made into the abbreviation perpendicular to the ground plane 
6, and horizontal level b2-f2-g2-h2H2-e2 which were crooked, and the outside passive element 
3 consists of vertical section a3~b3 made into the abbreviation perpendicular to the ground plane 
6, and horizontal level b3-f3-e3 which were crooked. 

[0015] The end of vertical section a1-b1 of the electric supply element 1 is made into the 
electric supply section 4, horizontal level b1-fl-g1-e1 is crooked so that it may illustrate by two 
places in the field which is parallel to a ground plane 6, and the tip is opened wide, furthermore, 
the short circuit which short-circuits the predetermined location c near the node b1 of the 
vertical section and horizontal level in the electric supply element 1 with a ground plane 6 — the 
conductor 5 is formed, a short circuit — length c-d of a conductor 5 is made almost equal to the 
length of vertical section a1-b1, thereby, only the gap equivalent to the length of vertical section 
a1-b1 is isolated from a ground plane 6, and the electric supply element 1 is arranged in parallel 
with the field of a ground plane 6. Moreover, although not illustrated by the portion of the ground 
plane 6 which counters at the tip a1 of the vertical section of the electric supply element 1, the 
through tube is formed in it, the coaxial plug which is not illustrated into the portion of this 
through tube fixes, that outer conductor is connected to the surrounding ground plane 6 of a 
through tube, and that inner conductor is connected at the tip a1 of the vertical section of the 
electric supply element 1 . 

[0016] a2 point of vertical section a2~b2 of the inside passive element 2 is connected with a 
ground plane 6 too hastily, horizontal level b2-f2-g2~h2-i2-e2 are crooked by four places so that 
it may illustrate, and the tip is opened wide. The crookedness in this inside passive element 2 is 
crooked so that the inside passive element 2 may hold a fixed gap and may become parallel in a 
field parallel to a ground plane 6 at the electric supply element 1. In addition, only the gap 
equivalent to the length of vertical section a2-b2 is isolated from a ground plane 6, and the 
inside passive element 2 is arranged in parallel with the field of a ground plane 6. 
[0017] Furthermore, a3 point of vertical section a3-b3 of the outside passive element 3 is 
connected with a ground plane 6 too hastily, horizontal level b3-f3-e3 are crooked by one place 
so that it may illustrate, and the tip is opened wide. The crookedness in this outside passive 
element 3 is crooked so that the outside passive element 3 may hold a fixed gap and may 
become parallel in a field parallel to a ground plane 6 at the electric supply element 1. In addition, 
only the gap equivalent to the length of vertical section a3-b3 is isolated from a ground plane 6, 
and the outside passive element 3 is arranged in parallel with the field of a ground plane 6. 
Moreover, it is made for the starting points b1, b2, and b3 of the horizontal level in the electric 
supply element 1, the inside passive element 2, and the outside passive element 3 to be located 
on the A-A line which is a straight line, and they are arranged in the location which exceeded the 
A-A line so that the folding point h2 in the inside passive element 2 and folding point i2 might 
illustrate. 

[0018] by the way, vertical section a1- of the electric supply element 1 — vertical section a3-b3 
and the short circuit of b1, vertical section a2-b2 of the inside passive element 2, and the 
outside passive element 3 — the length of a conductor 5 is made almost equal to mutual, and is 
made almost equal by the length of horizontal level b1-fl-g1-e1 of the electric supply element 1, 
and the length of horizontal level b3-f3-e3 of the outside passive element Moreover, the length 
of horizontal level b2-f2-g2-h2H2-e2 of the inside passive element 2 is set up for a long time 
than the length of horizontal level b1-f1-g1-e1 of the electric supply element 1. for example, the 
time of setting wavelength of layout frequency 1.2 [GHz] to lambdao — vertical section a1- of 
the electric supply element 1 — vertical section a3-b3 and the short circuit of b1, vertical 
section a2~b2 of an inside passive element, and an outside passive element — the length of a 
conductor 5 It is referred to as about 0.091 2lambdao, the length of horizontal level b3-f3-e3 of 
horizontal level bW1-g1-e1 and the outside passive element 3 of the electric supply element 1 
is set to about 0.176lambdao, and the length of horizontal level b2-f2-g2-h2H2-e2 of the inside 
passive element 2 is set to about 0.223lambdao. moreover, a short circuit — length a1-d of a 
conductor 5 and the feeding point a 1 is set to about 0.0352lambdao, and gap a1-a3 of gap a1-a2 
with the electric supply element 1 and the inside passive element 2, and the electric supply 
element 1 and the outside passive element 3 are set to about 0.013lambdao. furthermore, the 
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electric supply element 1 and the inside passive element 2, the outside passive element 3, and a 
short circuit — a conductor 5 — about [ for example, / diameter ] — it consists of wire rods of 
0.004lambdao. 

[0019] It is crooked so that the length until it touches an A-A line from the length of b2-f2 in 
the horizontal level of the inside passive element 2 and the length of f2-g2 in the 1st reverse 
female mold antenna of this invention shown in drawing 1 (a) and (b), and g2 may become almost 
equal. The electrical characteristics at the time of making the above-mentioned electric supply 
element 1 and the above-mentioned outside passive element 3 of element length crooked are 
shown in drawing 2 and drawing 3 so that a fixed gap may be held and it may become parallel in a 
field parallel to a ground plane 6 to this inside passive element 2. However, drawing 2 is the 
Smith chart which shows the impedance characteristic of a reverse female mold antenna, and 
drawing 3 shows the frequency characteristic of VSWR. Moreover, the radiation pattern in phi= 
0-degree side is shown in drawing 8 . Although VSWR shows the orientation made some in low- 
pass for 2 minutes when drawing 2 and drawing 3 are referred to, it turns out that the fractional 
bandwidth from which VSWR becomes three or less is made into about 29% of broadband. Thus, 
since the 1st reverse female mold antenna of this invention can make a fractional bandwidth a 
broadband even if it is crooked in the electric supply element 1 and the inside passive element 2, 
and the outside passive element 3 and attains a miniaturization, it can be applied to the 
communication system for which a miniaturization and broadband nature, such as a portable 
telephone, are needed, and can be used as a suitable antenna. 

[0020] Here, why the frequency characteristic of VSWR becomes a broadband like the 
conventional example the 1st reverse female mold antenna of this invention indicates the 
electric supply element 1 and two passive elements 2 and 3 to be to drawing 12 (b) even if 
crooked in a field parallel to a ground plane 6, without being carried out for 2 minutes is 
explained. When the reverse female mold antenna of a configuration of being shown in drawing 12 
(a) was analyzed by various technique, the frequency characteristic containing the low-pass 
resonance frequency fL shown in drawing 12 (b) is done so by operation of the passive element 
112 arranged outside, and it turned out that the frequency characteristic near the resonance- 
frequency fH of the lower one in the high region which is shown in drawing 12 (b) and which was 
carried out for 2 minutes is done so by operation of the passive element 1 13 arranged inside. 
Furthermore, the frequency characteristic of the broadband in the high region carried out by the 
operation with the electric supply element 1 1 1 and a passive element 1 1 3 for 2 minutes is done 
so. Here, if resonance frequency fH is shifted to low-pass, since resonance frequency fH 
approaches resonance frequency fL, the frequency characteristic can be made into the 
frequency characteristic of a broadband, without being carried out for 2 minutes. In order to 
realize this, he lengthens the element length of the inside passive element 2, and is trying to shift 
resonance frequency fH to low-pass with the 1st reverse female mold antenna of this invention. 
[0021] Next, the 2nd example of a configuration of the gestalt of operation of the reverse female 
mold antenna of this invention is shown in drawing 4 and drawing 5 . However, drawing 4 is the 
perspective diagram of the 2nd reverse female mold antenna of this invention, and drawing 5 is 
the plan of the 2nd reverse female mold antenna of this invention. The 2nd reverse female mold 
antenna shown in drawing 4 and drawing 5 is considered as a different configuration from the 1st 
reverse female mold antenna shown in drawing 1 (a) and (b) the following point. With the 1st 
reverse female mold antenna of this invention shown in drawing 1 (a) and (b), it is made for the 
starting points b1, b2, and b3 of the horizontal level in the electric supply element 1, the inside 
passive element 2, and the outside passive element 3 to be located on an A-A line, and they are 
arranged in the location which exceeded the A-A line so that the folding point h2 in the inside 
passive element 2 and folding point i2 might illustrate. On the other hand, the 2nd reverse female 
mold antenna shown in drawin g 4 and drawing 5 While making it the starting points b1, b2, and b3 
of the horizontal level in the electric supply element 1, the inside passive element 2, and the 
outside passive element 3 located on an A~A line Horizontal level b2-f2-g2-h2H2-e2 are 
crooked so that it may illustrate and the folding point h2 in the inside passive element 2 and 
folding point i2 may also be stationed in the location on an A-A line. 

[0022] In other configurations, since the 2nd reverse female mold antenna of this invention is 
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considered as the same configuration as the 1st reverse female mold antenna of this invention, 
the explanation is omitted. The length of a conductor 5 is made almost equal to mutual, vertical 
section a1- of the electric supply element 1 in the 2nd reverse female mold antenna of this this 
invention — vertical section a3-b3 and the short circuit of bl, vertical section a2-b2 of the 
inside passive element 2, and the outside passive element 3 — It is made almost equal by the 
length of horizontal level bW1-g1-e1 of the electric supply element 1, and the length of 
horizontal level b3-f3-e3 of the outside passive element 3. Moreover, the length of the horizontal 
level of the inside passive element 2 is set up for a long time than the length of horizontal level 
b1-fl-g1-e1 of the electric supply element 1. for example, the time of setting wavelength of 
layout frequency 1.2 [GHz] to lambdao — vertical section a1- of the electric supply element 1 - 
- vertical section a3~b3 and the short circuit of b1, vertical section a2-b2 of the inside passive 
element 2, and the outside passive element 3 — the length of a conductor 5 It is referred to as 
about 0.091 2lambdao, the length of horizontal level b3-f3~e3 of horizontal level b1-fl-g1-e1 and 
the outside passive element 3 of the electric supply element 1 is set to about 0.1 76lambdao, and 
the length of horizontal level b2-f2-g2-h2H2-e2 of the inside passive element 2 is set to about 
0.223lambdao. moreover, a short circuit — length a1-d of a conductor 5 and the feeding point a1 
is set to about 0.0352lambdao, and gap a1-a3 of gap a1-a2 with the electric supply element 1 
and the inside passive element 2, and the electric supply element 1 and the outside passive 
element 3 are set to about 0.013lambdao. furthermore, the electric supply element 1 and the 
inside passive element 2, the outside passive element 3, and a short circuit — a conductor 5 — 
about [ for example, / diameter ] — it consists of wire rods of 0.004lambdao. 
[0023] Are crooked so that the length of b2-f2 in the horizontal level of the inside passive 
element 2 and the length of f2-g2 in the 2nd reverse female mold antenna of this invention 
shown in drawing 4 and drawing 5 , and the length of g2~h2 may become almost equal, and this 
inside passive element 2 is received. The electrical characteristics at the time of making the 
above-mentioned electric supply element 1 and the above-mentioned outside passive element 3 
of element length crooked are shown in drawing 6 , drawing 7 , and drawing 8 so that a fixed gap 
may be held and it may become parallel in a field parallel to a ground plane 6. However, drawing 6 
is the frequency characteristic of VSWR of a reverse female mold antenna, and drawing 7 is the 
Smith chart which shows the impedance characteristic. When drawin g 6 and drawing 7 are 
referred to, the orientation of VSWR almost carried out in low-pass for 2 minutes is lost, and it 
turns out that the fractional bandwidth from which VSWR becomes three or less is made into 
about 27% of broadband. Thus, since the 2nd reverse female mold antenna of this invention can 
make a fractional bandwidth a broadband even if it is crooked in the electric supply element 1 
and the inside passive element 2, and the outside passive element 3 and attains a miniaturization, 
it can be applied to the communication system for which a miniaturization and broadband nature, 
such as a portable telephone, are needed, and can be used as a suitable antenna. 
[0024] Although it explained that the electric supply element 1 and the inside passive element 2, 
and the outside passive element 3 of a reverse female mold antenna concerning above- 
mentioned this invention were constituted from a wire rod, this invention can also be formed with 
the filament which consists not only of this but of metal material, a long and slender band-like 
board or a long and slender band-like pipe, etc. By the way, also when forming the reverse 
female mold antenna applied to this invention with which material, it is difficult [ it ] to constitute 
so firmly that it continue maintaining horizontally by the necessary mechanical strength the 
posture of each horizontal level of the electric supply element 1 of a reverse female mold 
antenna and the inside passive element 2, and the outside passive element 3, in view of the size 
and reinforcement of the material. Then, in order to solve this, while making a spacer with a low 
dielectric constant intervene between the electric supply element 1 and the inside passive 
element 2, the outside passive element 3, and a ground plane 6 and fixing the inferior surface of 
tongue of this spacer to the surface of a ground plane 6, you may make it fix the electric supply 
element 1 and the inside passive element 2, and the outside passive element 3 of a reverse 
female mold antenna on the upper surface of a spacer, in this case, each vertical section in the 
electric supply element 1 and the inside passive element 2, and the outside passive element 3 is 
fixed on the side of a spacer, and a spacer is penetrated — as — a short circuit — what is 
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necessary is just to attach a conductor 5 Thereby, a mechanical strength, being enlarged and 
maintaining the posture of each horizontal level of the electric supply element 1 of a reverse 
female mold antenna and the inside passive element 2, and the outside passive element 3 can be 
continued in parallel to a ground plane 6. 

[0025] Moreover, the perimeter of the through tube which countered the feeding point a1 and 
was formed in the ground plane 6 is filled up with an insulating material with a good RF property, 
and you may make it the central conductor of a plug not contact a ground plane 6. Furthermore, 
each horizontal level of the electric supply element 1 of a reverse female mold antenna and the 
inside passive element 2 concerning this invention, and the outside passive element 3 is formed 
by the metal thin layer formed in the upper surface of a rectangular parallelepiped-like dielectric 
with means, such as vacuum evaporationo, and each vertical section of the electric supply 
element 1 and the inside passive element 2, and the outside passive element 3 is formed with 
the same means as the side of a dielectric, forming a metal thin layer in addition with the means 
by which it is the same in the through tube prepared in the dielectric, furthermore — a short 
circuit — a conductor 5 is formed. And you may make it constitute the reverse female mold 
antenna of this invention by fixing the metal plate of predetermined area on the inferior surface 
of tongue of a dielectric, or forming a metal thin layer throughout the inferior surface of tongue 
of a dielectric, and considering as a ground plane 6. 

[0026] the 1st reverse female mold antenna of this invention which gave [ above-mentioned ] 
explanation — setting — a short circuit — although length a1-d of a conductor 5 and the 
feeding point al is set to about 0.0352lambdao, change of the electrical characteristics at the 
time of making this length a1-d into a parameter is shown in drawing 9 and drawing 10 . drawin g 
9 (a) — a short circuit — it is the Smith chart which shows the impedance characteristic of the 
reverse female mold antenna at the time of setting length a1-d of a conductor 5 and the feeding 
point al to about 0.02lambdao, and drawing 9 (b) shows the frequency characteristic of the 
VSWR. When drawing 9 (a) and (b) are referred to, the orientation of VSWR carried out in low- 
pass for 2 minutes is strong, and its fractional bandwidth is also narrow. Moreover, as compared 
with the impedance characteristic shown in drawing 7 , the impedance characteristic is also 
changing so that clearly. 

[0027] moreover, drawing 10 (a) — a short circuit — it is the Smith chart which shows the 
impedance characteristic of the reverse female mold antenna at the time of setting length al-d 
of a conductor 5 and the feeding point al to about 0.052lambdao, and drawing 10 (b) shows the 
frequency characteristic of the VSWR. When drawing 10 (a) and (b) are referred to, the 
orientation for VSWR to be carried out in low-pass for 2 minutes is small, and three or less 
fractional bandwidth also has large VSWR. Moreover, as compared with the impedance 
characteristic shown in drawing 7 , the impedance characteristic is also changing so that clearly, 
the short circuit set to about 0.0352lambdao by which instantiation was carried out [ above- 
mentioned ] — length a1-d of a conductor 5 and the feeding point al is made into the numeric 
value of the between in the case of being shown in drawing 9 and drawing 10 , and it becomes a 
property also with the good impedance characteristic while the fractional bandwidth larger than 
the fractional bandwidth shown in drawing 9 and drawing 10 is obtained, thus, a short circuit — 
carrying out near the illustrated numeric value is suitable for length a1-d of a conductor 5 and 
the feeding point al. 
[0028] 

[Effect of the Invention] Since the length of the passive element located inside is lengthened 
when the reverse female mold antenna of this invention is constituted as mentioned above and 
an electric supply element and two passive elements are made to be crooked in a field parallel to 
a ground plane, it can consider as the reverse female mold antenna which has broadband nature, 
without carrying out a clock frequency band for 2 minutes. Moreover, since an electric supply 
element and two passive elements are crooked, they can be used as a small reverse female mold 
antenna. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] They are the perspective diagram showing the configuration of the 1st example of a 
configuration in the gestalt of operation of the reverse female mold antenna of this invention, and 
a plan. 

[Drawing 2] It is the Smith chart which shows the impedance characteristic of the 1 st reverse 
female mold antenna of this invention. 

[Drawing 3] It is drawing showing the frequency characteristic of VSWR of the 1st reverse 
female mold antenna of this invention. 

[Drawing 4] It is the perspective diagram showing the configuration of the 2nd example of a 
configuration in the gestalt of operation of the reverse female mold antenna of this invention. 
[Drawing 5] It is the plan showing the configuration of the 2nd example of a configuration in the 
gestalt of operation of the reverse female mold antenna of this invention. 
[Drawing 6] It is drawing showing the frequency characteristic of VSWR of the 2nd reverse 
female mold antenna of this invention. 

[Drawing 7] It is the Smith chart which shows the impedance characteristic of the 2nd reverse 
female mold antenna of this invention. 

[Drawing 8] It is drawing showing the radiation pattern of the 1st reverse female mold antenna of 
this invention. 

[Drawing 9] the reverse female mold antenna of this invention — setting — a short circuit — it 
is the Smith chart which shows the impedance characteristic at the time of changing the 
location of a conductor to the feeding point. 

[Drawing 10] the reverse female mold antenna of this invention — setting — a short circuit — it 
is the Smith chart which shows other impedance characteristics at the time of changing the 
location of a conductor to the feeding point. 

[Drawing 1 1] It is drawing showing the configuration of the conventional reverse female mold 
antenna, the frequency characteristic of VSWR, and a radiation pattern. 

[Drawing 12] It is drawing showing the configuration of other conventional reverse female mold 
antennas, the frequency characteristic of VSWR, and a radiation pattern. 
[Description of Notations] 
1,101,111 Electric supply element 

2 Inside Passive Element 

3 Outside Passive Element 

4.104.114 Electric supply section 

5.105.1 15 a short circuit — conductor 

6.106.116 Ground plane 
112,113 Passive element 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 
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DRAWINGS 



[Drawing 1] 
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[Drawing 8] 
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